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I. Infrastructure investment beliefs & taxonomy
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1.1 The narrative 
• The story: infrastructure companies are steady, predictable businesses 

that benefit from minimal price-elasticity of demand (monopolistic) 
and little exposure to the business cycle.   

✓ “Essential services” 

✓ “Long-term” 

✓ “Inflation hedge” 

✓ “Real” 

• The intuition (investment belief): infrastructure investment creates 
diversification benefits, improves the risk-return profile of the 
portfolio (illiquidity, monopoly rents), and can help in an ALM context 

• The question: can we find a meaningful evidence of this intuition? 
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1.2 Is the infrastructure asset class fake? (1)
EDHEC Active Listed Infrastructure Proxy vs MSCI World Index (June 2018)
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1.2 Is the infrastructure asset class fake? (2)

• We looked at both active (mutual funds) and passive (ETFs) listed 
infrastructure products: 144 active products, $60bn AUM, ~90% 
universe and 147 listed infrastructure indices (16 providers) 

• We build a proxy using actual investments but found no asset class… 

• Market beta: 95-98% correlation with the MSCI World Index.  

• Simple factor model explains most of the return variance  

• Same Sharpe ratio, higher or similar drawdown than global markets 

• Mean-variance spanning tests all fail 

• Yet the funds’ fee are very high compared to other mutual funds 6



1.2 Is the infrastructure asset class fake? (3)

• Multiple peer-reviewed studies conducted* 

• There are two issues 

• Definition: about half of the stocks found in active 
products are really not ‘infrastructure’ at all. 

• Existence: most unlisted infrastructure investment 
have no equivalent in listed markets 

➡Same tests fail on the 50% of the listed infra 
universe which could be considered ‘infra’ (by 
industry code) 

• Is it impossible to image genuine listed 
infrastructure?  7

*Blanc-Brude, F., Whittaker, T., & Wilde, S. (2017). Searching for a listed infrastructure asset class using mean–variance spanning. Financial Markets and Portfolio Management, 31(2), 137-179. Bianchi, R., 
Drew, M., & Whittaker, T. (2017). Is “Listed Infrastructure” a fake asset class? EDHEC Business School Working Paper. Amenc A., Blanc-Brude F., Chreng A. & Tran C. (2018) “The Rise of fake Infra” 



1.3 Evidence from the cash flow data of unlisted infrastructure firms (1) 

• We looked at the cash flows of individual 
private infrastructure companies: revenues, 
profits and payouts to equity owners 

• We matched them to three equivalent control 
groups: listed companies, unlisted companies 
with concentrated owners and listed companies 
with unlisted companies with dispersed owners  

• Test for differences using data for a single market 

• Compare 330+ unlisted infrastructure UK firms 
(SPVs or utilities) with thousands of other UK 
firms
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1.3 Evidence from the cash flow data of unlisted infrastructure firms (2) 
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Unlisted Infrastructure→ Finding infrastructure→ Private Cash Flows 89/216
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→ We find that revenues of infrastructure firms are much less volatile than those of
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• Similar results for revenues and profits of contracted and merchant firms. 
• Time series of revenues and profit ratios are uncorrelated with GDP, CPI etc, whereas they are for control groups  



1.3 Evidence from the cash flow data of unlisted infrastructure firms (3) 

Payout ratios a substantially higher for all infra firms relative to all control groups 
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→ In ”calendar time” (as opposed to ”investment time”) we find the same difference between
infrastructure and non-infrastructure dividend payouts
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2.1 Finding infrastructure: do we need a definition?

• Why is there no definition of unlisted infrastructure investment?  

• Can we imagine ‘fake’ infra in the unlisted space? 

• Definitions are important  

• Regulation  

• Transparency  

• Potential backlash if ‘fake infra’ disappoints
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2.1 Finding infrastructure: stylised facts (1)

On the nature of the assets 

• It’s contracts not concrete that matter. 

• Real assets? Fundamental differences with real estate include: 

• Infrastructure investments are not a store of value 

• They are the most relationship-specific (size of sunk/stranded costs) 

• Average size is much larger
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2.1 Finding infrastructure: stylised facts (2)
On common risk factors found in infrastructure  

• Construction risk is mostly idiosyncratic in private infrastructure   

• Business models make all the difference: the distinction between 
‘contracted’, ‘merchant’ and ‘regulated’ firms… 

• … explains difference in credit spreads  

• …explains differences in DSCR level and volatility  

• …explains major differences of outcome (profits, payouts, survival) 

• …explains major differences in the volatility of revenues and profits 

• The distinction between ‘projects’ and ‘corporates’ matters: in project 
finance, high leverage signals low credit risk  13



2.2 Finding infrastructure: GICCS (1)

• The Global Infrastructure Companies 
Classification Standard (GICCS) 

• Four-pillar approach focused on risk factors 
found in infrastructure firms
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2.2 Finding infrastructure: GICCS (2)

• Standard definitions (OECD, World Bank): public policy focus 

• Prudential definitions (EIOPA/Solvency-II, Basel III, CRR-2): risk focus 

• GICCS: creates four taxonomies to categorise infrastructure firms by 

• Business risk models (contracts) 

• Industrial activities (economics + transactional knowledge) 

• Geo-economic exposures (correlations) 

• Corporate governance forms (monitoring) 

• Qualifying under GICCS is one of the criteria to be included in the 
EDHECinfra broad market indices  15



II. Measuring Value in Infrastructure investments
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3.1 Measuring value in unlisted infrastructure: contingent valuation (1)
• 2017 G20/EDHEC survey question*: “Do you trust the asset valuations reported by 

infrastructure asset managers?” 

• We also asked investors about expected/required returns directly. 

• Contingent valuation scenarios for various commun risk factor 

“Say that you are offered the opportunity to invest in a Tunnel PPP project in the US. Construction 
has just been completed. The construction company is now selling its stake in the project. No 
dividends have been paid out thus far. 
- Status: Brownfield 
- Business Model: Contracted. Availability payments. 
- Concession period: 32 years 
- Snr Debt/Equity ratio: 90% 

Would you be willing to invest equity in this project at the average expected nominal return (IRR) 
of ...

 17
*Blanc-Brude F., Yim J-L. Whittaker, T.  (2017) “Infrastructure Investor 
Preferences Survey” EDHEC Infrastructure Institute Publication



3.1 Measuring value in unlisted infrastructure: contingent valuation (2)

For each scenario, investors must give a range of answers by IRR level:

 18



3.1 Measuring value in unlisted infrastructure: contingent valuation (3)
Willingness to invest in OECD vs Emerging Market infrastructure
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Median OECD equity 
IRR bounds:  
10.6% /12.4% Median EM equity 

IRR bounds:  
16.9% /19.6% 



3.1 Measuring value in unlisted infrastructure: contingent valuation (4)

• There are reasonable bounds on value in 
unlisted infrastructure representing 
investors’ risk preferences: a bid-ask spread 

• These bounds reflect systematic risk factors:  

• Significantly higher returns on merchant 
infrastructure or emerging markets 

• Questions on greenfield investments did 
signal higher required returns on average. 

• Sectors made no clear difference either. 
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3.2 Measuring fair value in unlisted infrastructure investments

• Why fair value? 

• Fiduciary duty (SAA, monitoring) 

• Asset manager compensation and selection 

• Taking risk into account 

• Regulators have been focusing on inadequate valuation approaches in alternative 
investment vehicles (US, EU)  

• By fair value we really mean as ‘mark to market’ as possible. 

• Which approach should we use to measure fair value in unlisted infrastructure?   

• IFRS 13 guidance 

• Industry guidance on private equity  

• Academic literature insights
 21



3.2 Measuring fair value in unlisted infrastructure: first principles
IFRS Fair Value framework  

• Unit of account: the whole firm 

• Principal market: active markets where buyers and sellers reveal price 
preferences (vs. noise) ~ “broad market” 

• Observable inputs 
• No level-1 inputs (individual assets trading frequently) 

• Level-2 inputs: secondary and primary transactions, market interest and fx 
rates, survey of investors’ “revealed preferences” 

• Level-3 inputs: most available data (accounts, models) 

• Choice of valuation methodology  

• Primary method: DCF (cf. EDHEC and KPMG surveys) 

• In practice: blend of DCF, comparables and cost methods 

• Calibration to observable market prices 
 22



3.2 Measuring fair value in unlisted infrastructure: the principal market 

Our 2018 assessment of the 
principal market 

• National market minimum inclusion 
criteria (see table) 

• 25 countries qualify 

• Company-level inclusion criteria 

• Investable i.e. ‘available for 
sale’ (IFRS) 

• GICCS qualified 

• Infrastructure revenues  

• Minimum available data (inc. 
minimum age)  23
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&MJHJCJMJUZ SVMFT IBWF CFFO EFàOFE UP FOTVSF UIF TZTUFNBUJD NBOOFS JO XIJDI DPNQBOJFT BSF JEFOUJàFE
BOE JODMVEFE JO UIF 6OJWFSTF� 5P CF DPOTJEFSFE BT JOWFTUJCMF VOMJTUFE JOGSBTUSVDUVSF JOWFTUNFOUT JO
DPVOUSJFT UIBU NFFU UIFNBSLFU JODMVTJPO DSJUFSJB
 JOEJWJEVBM DPNQBOJFT NVTU UIFNTFMWFT NFFU B OVNCFS
PG DSJUFSJB�

● *OWFTUBCJMJUZ� "O JOGSBTUSVDUVSF DPNQBOJFT JT DPOTJEFSFE �JOWFTUBCMF� JG JU JT NBKPSJUZ�PXOFE CZ UIF
QSJWBUF TFDUPS BOE BMM PS QBSU JG JUT FRVJUZ DBQJUBM DBO CF TPME UP B UIJSE QBSUZ� -JLFXJTF
 QSJWBUF
JOGBSTUSVDUVSF CPSSPXFST BSF DPNQBOJFT UIBU IBWF JTTVFE QSJWBUF EFCU JOTUSVNFOUT UIBU BSF ABWBJMBCMF
GPS TBMF� VOEFS *'34 � PS 6�4� (""1�

● (*$$4ȉ RVBMJàDBUJPO� "O JOWFTUBCMF JOGSBTUSVDUVSF DPNQBOZ PS CPSSPXFS DBO CF GVMMZ DMBTTJàFE VOEFS
UIF ��QJMMBS (MPCBM *OGSBTUSVDUVSF $PNQBOZ $MBTTJàDBUJPO 4UBOEBSE 	(*$$4
�

● *OGSBTUSVDUVSF SFWFOVFT� 5IF PWFSXIFMNJOHNBKPSJUZ 	NPSF UIBO ���
 PG BO JOGSBTUSDVUVSF DPNQBOZ�T
SFWFOVF DPNFT GSPN JOGSBTUSVDUVSF�SFMBUFE BDUJWJUJFT BT EFàOFE VOEFS UIF(*$$4ȉ TFDPOE QJMMBS XIJDI
MJTUT SFMFWBOU JOEVTUSJBM BDUJWJUJFT DPOTJEFSFE UP DPSSFTQPOE UP JOGSBTUSVDUVSF BDUJWJUJFT�

● .JOJNVN "WBJMBCMF %BUB� DPNQBOJFT 	CPSSPXFST
 NVTU CF VOJRVFMZ JEFOUJàFE BOE OBNFE
 BOE LFZ
TUBSU EBUFT BWBJMBCMF 	JODPSQPSBUJPO
 àOBODJBM DMPTF
�
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3.2 Measuring fair value in unlisted infrastructure: industry guidance
Industry guidance (Int’l Private Equity and VC Association 2015) 

• Despite absence of level-1 price information, the objective of the valuation model 
should be to mimic would-be market prices  

• Use of DCF recommended for investments that are “similar to debt” 

• Controlling for systematic differences in business risk 

• Calibrating implied discount rates to current market conditions  

• Common aims with IFRS guidance:  

• recognition of different levels of valuation inputs 

• appropriateness of different valuation techniques  

• requirement to re-price unlisted assets on a regular basis to reflect the evolution 
of market conditions at the time of measurement 
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3.2 Measuring fair value in unlisted infrastructure: industry guidance (2)

• Typical example of the DCF methodology for unlisted infrastructure requires 
finding the discount rate r to compute  

with P0 the initial investment, yielding cash flows CFt in each period t.  

• The discount rate r is typically computed as 

Rf is the risk-free rate of interest (typically a moving average of short-term rates. 
‘beta’ is the sensitivity of the investment to market risk and ERP the ‘equity risk 
premium’ (moving avg of stock market excess returns). ‘alpha’ is any additional factor 
e.g. ‘liquidity’..

 25

NAV =
∞

∑
t=1

CFt

(1 + r)t
− P0

r = Rf + β × ERP + α



What are the limitations of this approach? 

1. What is the correct proxy of the firm’s market beta? Is there one? 

2. Moving average risk-free and ERP numbers tend to smooth the valuations, and 
fails to reflect market sentiment 

3. Single factor model implies that all risks found in infrastructure equity can be 
proxied by a single stock market factor. This is not robust even for listed equities. 

4. Is the the ERP representative of the relevant principal market for infrastructure 
investments? Is it the same population expressing risk preferences? 

5. Adding ad hoc risk premia to account for illiquidity is not IFRS 13-compliant… it is 
too subjective and conflates two things: a liquidity factor loading and liquidity 
factor price…
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3.2 Measuring fair value in unlisted infrastructure: industry guidance (3)



3.2 Measuring value in unlisted infrastructure: first principles (8)
Academic insights  

• A framework for estimating investors’ expected rates of return given common sources 
of risk found in financial assets.  

• Expected returns predicted by statistically robust risk factor models provide a basis for 
the ‘fair’ discount rate that should prevail in the principal market.  

• The single factor model (CAPM) is not robust… 

• In the case of listed equities, we use multi-factor models (Fama-McBeth) 

• First determine the factor loadings (betas) of each asset over time (regress time series 
of returns) against pre-identified factors (e.g. size effect, value effect, ‘quality’ etc.) 

• Then determine the factor prices (lambdas) in the cross-section of returns (at each 
point in time, regress all asset returns against their factor loadings)  

• Once both betas and lambdas are known, the expected returns (market-implied discount 
rate) is simply:  27

XIFSF βJ,L JT UIF GBDUPS FYQPTVSF PS MPBEJOH PG BTTFU J UP GBDUPS L 	LOPXO BU UJNF U

 GL JT UIF SFUVSO UP
GBDUPS L EVSJOH UIF QFSJPE GSPN UJNF U UP UJNF U+� BOE
 BT BCPWF
 εJ JT UIF BTTFU�T TQFDJàD PS JEJPTZODSBUJD
SFUVSO EVSJOH UIBU QFSJPE UIBU DBOOPU CF FYQMBJOFE CZ UIF , GBDUPST�

5IF , GBDUPST VTFE JO TVDI NPEFMT DBO JODMVEF JOEVTUSJBM BOE HFPHSBQIJD TFHNFOUBUJPOT PG UIF EBUB PS
WBSJPVT FDPOPNJD NFDIBOJTNT UIBU DBO CF FYQFDUFE UP IBWF B TZTUFNBUJD FGGFDU PO BWFSBHF SFUVSOT TVDI
BT UIF UFOEFODZ PG XFMM�QFSGPSNJOH àSNT UP DPOUJOVF UP QFSGPSN 	UIF TP�DBMMFE NPNFOUVN GBDUPS

 BT
XFMM BT GBDUPST TPNFUJNFT JEFOUJàFE BT ABOPNBMJFT� 	MJLF UIF PVU�QFSGPSNBODF PG B AMPX WPMBUJMJUZ� GBDUPS
�

����� 3JTL 'BDUPS 1SJDJOH

#FZPOE TJOHMF� PSNVMUJ�GBDUPS $"1.T
 UIF TFDPOE CVJMEJOH CMPDL PGNPEFSO BTTFU QSJDJOH JT UIF BSCJUSBHF
QSJDJOH UIFPSZ 	"15
 PG 3PTT 	����
� 6OEFS BSCJUSBHF QSJDJOH
 QVSF BSCJUSBHF QSPàUT BSF OPU QPTTJCMF BOE
EJGGFSFODFT CFUXFFO FYQFDUFE SFUVSOT 	PS QSJDFT
 BOE BDUVBM SFUVSOT BSF UIF SFTVMU PG JOEJWJEVBM BTTFU�T
SFMBUJWF FYQPTVSF 	CFUBT
 UP B DPNCJOBUJPO PG [FSP�NFBO SJTL GBDUPST 	PS ATVSQSJTFT�
� )FODF


3J = &(3J) + βJ,�G� + · · · + βJ,,G, + εJ = &(3J) +
,∑

L=�

βJ,LGL + εJ

"MM BWBJMBCMF JOGPSNBUJPO BU UIF UJNF PG QSJDJOH JT BMSFBEZ JODPSQPSBUFE JO FYQFDUFE SFUVSOT BOE UIF
JNQBDU PG GBDUPST PO SFUVSOT FY QPTU JT UIF DPNCJOBUJPO PG JOEJWJEVBM BTTFUT� FYQPTVSF UP UIFTF GBDUPST
	UIF βJ,L
 BOE BOZ VOFYQFDUFE DIBOHF PS ATVSQSJTF� JO UIF SFBMJTBUJPO PG UIF GL
 XIJDI IBWF BO FYQFDUFE
WBMVF PG [FSP�

)FSF
 FYQFDUFE FYDFTT SFUVSOT BSF XSJUUFO BT UIF MJOFBS DPNCJOBUJPO PG NVMUJQMF SJTL GBDUPS FYQPTVSFT
BOE UIFJS SJTL QSFNJB PS QSJDFT PO UIF NFBTVSFNFOU EBUF
 UIBU JT


&(3J) − 3G = λ�βJ,� + · · · + λ,βJ,, 	���


XIFSF λK JT UIF QSJDF PG SJTL PS QSFNJVN PG UIF KUI SJTL GBDUPS XJUI K = � . . . ,�

5IBU JT
 FYQFDUFE 	FYDFTT
 SFUVSOT BSF UIF TVN PG UIF SJTL GBDUPS FYQPTVSFT βJ,K PG BTTFU J BU UJNF U
 UJNFT
UIF SFTQFDUJWF QSJDF PG FBDI SJTL GBDUPS λK UP XIJDI BTTFU J JT FYQPTFE� 3FBMJTFE FYDFTT SFUVSOT BSF UIVT
XSJUUFO�

3J − 3G =
,∑

L=�

βJ,L(GL + λL) + εJ

5IVT
 SFBMJ[FE FYDFTT SFUVSO GPS BTTFU J BSF HFOFSBUFE CZ JUT FYQPTVSF UP SJTL GBDUPST BOE UIFJS VOFYQFDUFE
SFBMJ[BUJPO
 BT XFMM BT àSN�TQFDJàD SJTL�

5IF QSJDF PG BTTFU J UPEBZ TIPVME UIVT FRVBM UIF TVN PG BMM GVUVSF DBTI áPXT EJTDPVOUFE BU
UIF "15 SBUF EFàOFE CZ FRVBUJPO ���
 JO XIJDI FYQFDUFE SFUVSOT GPS BTTFU J BSF B MJOFBS GVODUJPO PG
WBSJPVT GBDUPST
 BOE UIF TFOTJUJWJUZ UP DIBOHFT JO FBDI GBDUPS
 BT SFQSFTFOUFE CZ FBDI BTTFU�TQFDJàD CFUB
DPFGàDJFOU�

.VMUJ�GBDUPS NPEFMT GPDVT PO àOEJOH SPCVTU BOE QFSTJTUFOU TUBUJTUJDBM FGGFDUT UIBU DBO FYQMBJO BOE
QSFEJDU UIF QSJDF QSFGFSFODFT PG CVZFST BOE TFMMFST PWFS UJNF� .PEFMJOH EJTDPVOU GBDUPST SFáFDUJOH UIF
GBJS WBMVF PG àOBODJBM BTTFUT JT UIVT B NBUUFS PG JEFOUJGZJOH SFMFWBOU QSJDFE SJTL GBDUPST BOE EFUFSNJOJOH
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In the case of unlisted equity (infrastructure)  

• There is no time series of prices revealing factor loadings.  

• But we know the loadings of certain factors (the betas) on each assets ex ante: e.g. 
size factor, profitability factor, ‘merchant’ factor, country factors…  

• We can also observe some transactions in each period. Given their expected cash flows  

• We can regress the implied excess returns against known factor loadings  

• This gives us factor prices (the lambdas) at that time. We can the apply these factor 
prices to all assets in the cross section, whether they are traded or not.  

• The combination of the betas and estimated lambdas = market discount rate at time t

3.2 Measuring value in unlisted infrastructure: first principles (8)
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8JUI GSFRVFOU USBEJOH BOE PCTFSWBCMF QSJDFT BOE SFUVSOT
 GBDUPS NPEFMT DBO CF VTFE UP EFDPNQPTF
QPSUGPMJP SJTL BDDPSEJOH UP DPNNPO GBDUPS FYQPTVSFT BOE UP BTTFTT IPX NVDI PG UIF QPSUGPMJP�T SFUVSOT
BSF BUUSJCVUBCMF UP FBDI DPNNPO GBDUPS FYQPTVSF�

5IF TUBOEBSE BQQSPBDI JO CPUI BDBEFNJD BOE JOEVTUSZ GBDUPS NPEFMT JT UIF UXP�TUFQ SFHSFTTJPO NFUIPE
QVU GPSXBSE CZ 'BNB BOE .BD#FUI 	����
 PS '.# �

*O B àSTU TUFQ
 FBDI BTTFU SFUVSOT BSF SFHSFTTFE BHBJOTU POF PS NPSF GBDUPS UJNF TFSJFT UP EFUFSNJOF
GBDUPS FYQPTVSFT PS CFUBT�

*O B TFDPOE TUFQ
 UIF DSPTT�TFDUJPO PG QPSUGPMJP SFUVSOT JT SFHSFTTFE BHBJOTU GBDUPS FYQPTVSFT
 BU FBDI
UJNF TUFQ
 UP HJWF B UJNF TFSJFT PG SJTL QSFNJB DPFGàDJFOUT GPS FBDI GBDUPS� '.# UIFO BWFSBHFT FBDI GBDUPS
DPFGàDJFOUT UP HFU B UJNF TFSJFT PG GBDUPS QSJDFT 	MBNCEBT
�

)FODF
 UIF '.# BQQSPBDI DPOTJTUT PG FTUJNBUJOH UXP TFU PG DPFGàDJFOUT TJODF CPUI UIF BTTFU CFUBT PS
GBDUPS MPBEJOHT BOE UIF NBSLFU QSJDFT PG FBDI SJTL GBDUPS JO UIF "15 QSJDJOH FRVBUJPO 	���
 BSF VOLOPXO
BOE NVTU CF FTUJNBUFE VTJOH UJNF TFSJFT PG BTTFU QSJDFT�SFUVSOT� 0ODF JOEJWJEVBM GBDUPS MPBEJOHT IBWF
FTUJNBUFE PWFS UJNF
 GBDUPS QSJDFT 	MBNCEBT
 BSF FTUJNBUFE JO UIF DSPTT�TFDUJPO PG SFUVSOT HJWFO FTUJNBUFE
BTTFU CFUBT�

5IJT JT QPTTJCMF CFDBVTF JOEJWJEVBM TFDVSJUZ QSJDFT BSF PCTFSWBCMF PWFS UJNF JO TVGàDJFOUMZ MPOH UJNF TFSJFT
BT XFMM BT JO UIF DSPTT�TFDUJPO JO TVGàDJUFOMZ MBSHF OVNCFST� '.# VTFT UIF UXP EJNFOTJPOT PG UIF EBUB
BWBJMBCMF UP FTUJNBUFT àSTU UIF CFUBT BOE UIFO UIF MBNCBT PG UIF "15 GSBNFXPSL�

����� "QQMJDBUJPO UP 1SJWBUF .BSLFUT

8JUI JMMJRVJE àOBODJBM BTTFUT
 UPP GFX USBEFT BSF BWBJMBCMF UP EFDPNQPTF JOEJWJEVBM BTTFU SFUVSOT JOUP
FYQPTVSFT UP DPNNPO TPVSDFT PG SJTL PWFS UJNF BOE FTUJNBUF BTTFU CFUBT� )PXFWFS
 JG JOEJWJEVBM GBDUPS
FYQPTVSFT DBO CF FTUJNBUFE PS BTTVNFE EJSFDUMZ
 BOE B NJOJNVN OVNCFS PG USBOTBDUJPO QSJDFT DBO CF
PCTFSWFE JO FBDI UJNF QFSJPE
 SJTL GBDUPS QSJDFT 	MBNCEBT
 DBO TUJMM CF FTUJNBUFE JO UIF DSPTT�TFDUJPO PG
FYQFDUFE SFUVSOT�

"O BQQSPYJNBUF DSPTT�TFDUJPO PG FYQFDUFE SFUVSOT

4BZ UIBU
 JO BOZ HJWFO QFSJPE
 B OVNCFS PG QSJNBSZ BOE TFDPOEBSZ USBOTBDUJPOT BSF PCTFSWBCMF JO UIF
NBSLFU GPS VOMJTUFE JOGSBTUSVDUVSF JOWFTUNFOUT 	UIJT JT B SFRVJSFNFOU PG UIF DPOEJUJPO UP CF PCTFSWJOH
B QSJODJQBM NBSLFU JO UIF TFOTF PG *'34 ��
�

"T MPOH BT TVGàDJFOU JOGPSNBUJPO BCPVU UIF FYQFDUFE DBTI áPXT UP FRVJUZ PS EFCU IPMEFST DBO CF
PCUBJOFE PS FTUJNBUFE
 BU BOZ UJNF U XF IBWF�
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GPS QSJNBSZ PS TFDPOEBSZ JOWFTUNFOU 1J JO BTTFU J
 QBZJOH $'U VOUJM UJNF 5� 3G + &(3̃J) JT UIF BQQSPYJNBUF
FYQFDUFE JOUFSOBM SBUF PG SFUVSO 	*33
 BU UJNF U�

6TJOH TUBOEBSE SPPU àOEJOH UFDIOJRVFT 	TFF 5FDIOJDBM "QQFOEJY

 &(3̃J)
 BO FTUJNBUF PG UIF FYQFDUFE
SBUF PG 	FYDFTT
 SFUVSO GPS UIF FOUJSF MJGF PG UIF JOWFTUNFOU DBO CF EFSJWFE�
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)FODF
 B DSPTT TFDUJPO PG FYQFDUFE SFUVSOT JT PCTFSWBCMF JO FBDI QFSJPE� 5IFTF FTUJNBUFT BSF OPJTZ CFDBVTF
UIFZ BSF TPMFMZ EFSJWFE GSPN JOJUJBM BOE TFDPOEBSZ JOWFTUNFOU WBMVFT BOE FYQFDUFE DBTI áPXT� $BTI áPX
GPSFDBTUT BSF DIBSBDUFSJTFE CZ NFBTVSFNFOU FSSPST
 BOE XF LOPX UIBU DBTI áPX UJNJOHT BOE TJ[F DBO
IBWF B ESBNBUJD JNQBDU PO *33T�

.PSFPWFS
 POMZ B GSBDUJPO PG UIF JOWFTUNFOUT SFQSFTFOUJOH UIF CSPBE NBSLFU BU UJNF U BSF UIF PCKFDU
PG PCTFSWBCMF USBOTBDUJPOT BU UIBU UJNF� )FODF
 POMZ B TVCTFU PG BQQSPYJNBUF FYDFTT SFUVSOT &(3̃J) JT
BWBJMBCMF JO FBDI QFSJPE��

5IF DSPTT�TFDUJPO PG GBDUPS QSJDFT

0ODF B DSPTT TFDUJPO PG BQQSPYJNBUF FYQFDUFE SFUVSOT JT LOXPO
 JU DBO CF SFHSFTTFE BHBJOTU JOEJWJEVBM
BTTFU GBDUPS MPBEJOHT 	CFUBT
 UP FTUJNBUF JOEJWJEVBM GBDUPS QSJDFT 	λ̂L
 JO UIF DSPTT�TFDUJPO
 BU UIBU QPJOU
JO UJNF� 5IVT
 XF IBWF
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XIFSF ωJ JT UIF NFBTVSFNFOU OPJTF JOUSPEVDFE XIFO FTUJNBUJOH &(3̃J)� *O PUIFS XPSET
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FRVBUJPO 	���

 XF DBO XSJUF FTUJNBUFE FYDFTT SFUVSOT BU UJNF U BT B GVODUJPO PG GBDUPS MPBEJOH BOE GBDUPS
QSJDFT QMVT TPNF NFBTVSFNFOU FSSPS�

6TJOH B SBOHF PG TUBUJTUJDBM UFDIOJRVFT�
 UIF WBMVF PG λJ DBO CF FTUJNBUFE GPS PCTFSWBCMF USBOTBDUJPOT BU
UJNF U 	UIF DSPTT�TFDUJPO PG USBOTBDUJPOT
�

&TUJNBUFE λ̂L UIFO HJWF VT OFX FTUJNBUFT PG FYQFDUFE FYDFTT SFUVSOT 3̂J GPS BMM BTTFUT K JO UIF SFMFWBOU
QFSJPE JO BDDPSEBODF XJUI UIFJS JOEJWJEVBM CFUBT
 JODMVEJOH UIPTF BTTFUT GPS XIJDI OP USBOTBDUJPO QSJDFT
XFSF BWBJMBCMF BU UIF UJNF
 TP UIBU�

&(3̂K) − 3G =
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5IJT BQQSPBDI DBO CF MBCFMMFE IFEPOJD GBDUPS QSJDJOH BGUFS UIF IFEPOJD NPEFMT VTFE JO SFBM FTUBUF BOE
PUIFS QSJWBUF NBSLFUT BOE JT TVNNBSJTFE JO àHVSF   � *U DPOTJTUT PG QSFEJDUJOH UIF QSJDFT PG SJTL GBDUPST
UIBU BQQMZ UP BTTFUT XJUI DFSUBJO DIBSBDUFSJTUJDT FWFO UIPVHI UIFZ IBWF OPU CFFO USBEFE JO UIF SFMFWBOU
QFSJPE�

8F SFUVSO UP UIF FYBDU EFàOJUJPO PG GBDUPST BOE GBDUPS MPBEJOHT VTFE CZ &%)&$JOGSB JO TFDUJPO ��

5P DPODMVEF
 FTUJNBUJOH B GBDUPS NPEFM PG SFUVSOT GPS JMMJRVJE
 TFMEPN USBEFE BTTFUT IBT NFUIPEPMPHJDBM
BOE FNQJSJDBM MJNJUBUJPOT� /FWFSUIFMFTT
 JG JU DBO BDIJFWF B DFSUBJO MFWFM PG NJOJNVN SPCVTUOFTT BOE PVU�
PG�TBNQMF QFSTJTUFODF
 JU QSPWJEFT B WBMVBCMF GSBNFXPSL UP UIJOL NFUIPEJDBMMZ BCPVU SJTL BOE SFUVSOT JO
QSJWBUF NBSLFUT�

*OWFTUPST� OBUVSF BOE QSFGFSFODFT JO QSJWBUF JOGSBTUSVDUVSF NBSLFUT LFFQT DIBOHJOH� %PDVNFOUJOH IPX
TZTUFNBUJD TPVSDFT PG SJTL BSF QSJDFE PO BWFSBHF JO QSJWBUF JOWFTUNFOUT TIPVME SFTU PO B TPMJE UIFPSFUJDBM
GSBNFXPSL BOE DBO CF B WBTU JNQSPWFNFOU PWFS FYJTUJOH NFUIPEPMPHJFT�

� � *O TFDUJPO �
 XF EJTDVTT IPX UIF OVNCFS PG PCTFSWBCMF USBOTBDUJPO QSJDFT 	BOE DPSSPMBSZ FYQFDUFE SFUVSOT
 DBO CF NBYJNJTFE JO UIF
DSPTT�TFDUJPO VTJOH DMBTTJD IFEPOJD QSJDJOH UFDIOJRVFT BQQMJFE UP QSJDF�UP�CPPL PS QSJDF�UP�FBSOJOHT SBUJPT� /FWFSUIFMFTT
 FYQFDUE SFUVSOT BSF
POMZ BWBJMBCMF GPS B TVCTFU PG UIF VOJWFSTF BU FBDI QPJOU JO UJNF�

� � &JUIFS 0-4 PS #BZFTJBO SFHSFTTJPOT
 XF EJTDVTT PVS BQQSPBDI JO TFDUJPO �
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3.2 Measuring value in unlisted infrastructure: first principles (9)
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'JHVSF �� )FEPOJD 'BDUPS 1SJDJOH GPS VOMJTUFE
 JMMJRVJE BTTFUT

N estimated discount rates 

 K factor 
loadings  for 
each assets i

βi,k

n observed 
transaction 
prices (n<N)

Cross-section of 
N assets

n expected  
excess returns 

n sets of 
expected 
cashflows

Cash flow 
models

At any time t…

Fundamental analysis 
determines individual 

factor loadings

Regression of excess returns and factors 

K estimated factor prices

E(R̃i) − Rf E(R̃i) − Rf = λ1βi,1 + … + λK βi,K + ωi

K-factor model 
of infrastructure 

returns

̂λk
E(R̂j) − Rf = ∑

k

̂λkβj,k

N estimated asset prices

#Z NFBTVSJOH UIF JNQBDU PG DPNNPO GBDUPS FYQPTVSFT PO SFUVSOT
 "15�TUZMF GBDUPS NPEFMT IFMQ EFSJWF
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JEJPTZODSBUJD QSPQFSUJFT� FY QPTU SFUVSOT BSF UIVT B DPNCJOBUJPO PG FYQFDUFE BOE VOFYQFDUFE SFUVSOT
	PS TVSQSJTFT
�
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4.1 Empirical application: data collection
• EDHECinfra collects data manually for the principal markets identified 

• Investable universe: each market is studied to determine the 
investable population (uniquely identified firms) 

• Sampled universe: A sample of all such markets is created that tracts 
the investable population over time  

• Detailed data is collected for the sampled universe  

• Sources: investors, audited accounts, various sources 

• 650 firms tracked today going back 20 years+ 

• 5 millions cash flow and balance sheet items, thousands of attributes, 
hundreds of events, etc.  30



4.2 Empirical application: systematic drivers of value (1)

• Implementing our asset pricing approach, we can predict the equity 
price of unlisted infrastructure companies whether they trade or not 

• Factor model uses: size, leverage, profitability, business model, sector 
effects, country effects, lifecycle effect, corporate governance 

• Absolute median out-of-sample prediction error: 3% 

• Examining price-to-sales ratios, valuations have increased more 
rapidly in recent years and imply a significant price premium vs. stocks 
(median price-to-sales ratio > 3)

 31



4.2 Empirical application: systematic drivers of value (2)
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4.2 Empirical application: systematic drivers of value (3)

 33



4.2 Empirical application: systematic drivers of value (4)
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4.2 Empirical application: systematic drivers of value (5)
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4.2 Empirical application: systematic drivers of value (6)
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4.2 Empirical application: systematic drivers of value (7)
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4.2 Empirical application: systematic drivers of value (8)
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• Using price-to-sales ratios we see that on average: 

• Size makes a difference smaller firms tend to be more expensive: size 
partly represents illiquidity and larger assets have higher premia 

• Leverage has a u-shape relationship with price 

• Projects are more expensive (median pride-to-sales ratio=3.5) than 
corporates (median=3) 

• Greenfield projects do not necessarily have lower prices  

• There are sector-specific effects (e.g. UK power, ESP roads) and 
apparent links with the business cycle (e.g. roads, ports) and not all 
countries are viewed favourably by investors.



4.3 Empirical application: building broad market benchmarks (1)

• Using all available data at each point in time, the value of individual assets can be 
measured while taking into account market preferences 

• We can also measure risk (variance of prices): the sum of the volatility of future cash 
flows and that of each factor price 

• Estimated factor prices (lambdas) have an average value (used for valuation) but also a 
range, given the prices observed in the market at that time (like the bid ask spread of the 
contingent valuation survey) 

• Hence we can measure the variance of prices (and returns) … 

• … and their co-variance as well :
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4.3 Empirical application: building broad market benchmarks (2)

EDHECinfra Unlisted Equity Global Broad Market Index  
Local currency, value-weighted 
USD400bn+ market capitalisation 
As of 2018Q2 

 40

&%)&$JOGSB JOEJDFT

(MPCBM 6OMJTUFE *OGSBTUSVDUVSF &RVJUZ *OEFY
%BUB BT BU ����������$0/'*%&/5*"- 5&$)/*$"- 3&1035 '03 "/"-:45 64& 0/-:

5IF (MPCBM *OGSBTUSVDUVSF &RVJUZ
 WBMVF�XFJHIUFE 	MPDBM
 JOEFY JT B	O
 NBSLFU WBMVF�XFJHIUFE
SFQSFTFOUBUJPO PG UIF (MPCBM 1SJWBUF *OGBSTUSVDUVSF &RVJUZ .BSLFU� *U DPWFST BMM JOWFTUBCMF
JOGSBTUSVDUVSF TFDUPST 	TFF EFàOJUJPO
� *OEFY DPOTUJUVFOUT JODMVEF BMM CVTJOFTT NPEFMT� 5IFZ JODMVEF
CPUI JOGSBTUSVDUVSF QSPKFDUT 	417T
 BOE DPSQPSBUFT � "T PG ���������� UIF JOEFY IBE B UPUBM NBSLFU
DBQJUBMJTBUJPO PG 64%������CO
 SFQSFTFOUJOH ��� àSNT� 4JODF JODFQUJPO
 B UPUBM PG ��� àSNT IBWF
CFFO JODMVEFE JO UIJT JOEFY�

'&"563&4

$PWFSBHF
$POTUJUVFOUT BSF TFMFDUFE UP DSFBUF B SFQSF�
TFOUBUJWF TBNQMF PG UIF QSJWBUF JOWFTU�
BCMF JOGSBTUSVDUVSF NBSLFU JO NPTU NBKPS
NBSLFUT HMPCBMMZ�

0CKFDUJWF
5IF JOEFY BOE TVCJOEJDFT BSF EFTJHOFE
UP DBQUVSF UIF EZOBNJDT PG UIF HMPCBM
QSJWBUF JOGSBTUSVDUVSF NBSLFU� UIFZ NFBTVSF
QBZPVU BOE JOUFSFTU SBUF SJTL BOE SFáFDU
UIF FWPMVUJPO PG JOWFTUPSTh SJTL QSFGFSFODFT
	SFRVJSFE SJTL QSFNJB
 PWFS UJNF�

*OWFTUBCJMJUZ
&%)&$JOGSB CSPBE NBSLFU JOEJDFT BSF OPU
EJSFDUMZ JOWFTUJCMF�

5SBOTQBSFODZ
&%)&$JOGSB VOJWFSTF DPOTUSVDUJPO
BOE JOEFY DPNQVUBUJPO SVMFT
 DPOTUJUVFOUT
BOE EPXOMPBEBCMF JOEFY EBUB BSF GFSFFMZ
BWBJMBCMF BU JOEJDFT�FEIFDJPOGSB�DPN�

"WBJMBCJMJUZ
&%)&$JOGSB CSPBE NBSLFU JOEJDFT BOE TVC�
JOEJDFT BSF QSFTFOUFE JO MPDBM DVSSFODZ� 5IFZ
BSF BMTP BWBJMBCMF JO 64%
 (#1
 &63 BOE +1:�

$MBTTJàDBUJPOT
&%)&$JOGSB JOEJDFT BOE TVC�JOEJDFT BSF
DBUFHPSJTFE BDDPSEJOH UP UIF UBYPOPNZ BOE
SBUJPOBMF EFTDSJCFE JO "NFOD BOE #MBOD�
#SVEF 	����
�

1000

2000

3000

4000

5000

20
00

Q1

20
01

Q1

20
02

Q1

20
03

Q1

20
04

Q1

20
05

Q1

20
06

Q1

20
07

Q1

20
08

Q1

20
09

Q1

20
10

Q1

20
11

Q1

20
12

Q1

20
13

Q1

20
14

Q1

20
15

Q1

20
16

Q1

20
17

Q1

20
18

Q1

Pe
rf

or
m

an
ce

, 2
00

5=
10

00

Market weights Equal weights Listed Equities Listed Infrastructure IG Corporate bonds

Total Return Index, 2005=1000
Global Infrastructure Equity index family (LCL returns) 
(Index code: 7b2b5605)

*OEFY 1FSGPSNBODF BOE 3JTL
5IJT 2VBSUFS "OOVBMJTFE ��ZFBS ��ZFBS ��ZFBS ���ZFBS )JTUPSJDBM

5PUBM 3FUVSOT ����� ������ ������ ������ ������ ������ ������

4QSFBET 	FYDFTT SFU�
 ���� ����� ����� ����� ����� ����� �����

7PMBUJMJUZ ������ ������� ������� ����� ������� ������� �������

4IBSQF 3BUJP ���� ����� ���� ����� ����� ����� �����

5PUBM SFUVSOT JODMVEF SFUVSOT GSPN QBZPVUT� FYDFTT SFUVSOT BSF UIF EJGGFSFODF CFUXFFO UPUBM SFUVSOT BOE UIF SFMFWBOU SJTL�GSFF
SBUFT� SFQPSUFE WPMBUJMJUZ JT UIF JOEFY SJTL NFBTVSF BOE JODMEVFT UIF JNQBDU PG SFUVSO DPWBSJBODF� 4IBSQF SBUJPT BSF UIF SBUJP
PG FYFTT SFUVSOT UP JOEFY WPMBUJMJUZ�

,FZ *OEFY .FUSJDT
5IJT 2VBSUFS �: BHP �: BHP �: BHP ��: BHP �2 IJHI �2 MPX

*OEFY 7BMVF ���� ���� ���� ���� ���� ���� ����

:JFME�UP�NBUVSJUZ ������ ������ ������ ������ ������ ������ ������

%VSBUJPO ���� ZFBST ���� ZFBST ���� ZFBST ���� ZFBST ���� ZFBST ���� ZFBST ���� ZFBST

1�#PPL ���� ����� ����� ����� ����� ����� ����

1�&BSOJOHT ���� ���� ����� ������ ������ ����� �����

&7�UP�'SFF $BTI ������ ������ ����� ������ ������ ������ ������

*OEFY WBMVF JT TFU UP ���� JO ����� SFQPSUFE ZJFME�UP�NBUVSJUZ JT EVSBUJPO�XFJHIUFE
 SFQPSUFE EVSBUJPO JT UIF NPEJàFE EVSBUJPO�
SFQPSUFE QSJDF�UP�CPPL BOE QSJDF�UP�FBSOJOHT SBUJPT BSF WBMVF XFJHIUFE�NFEJBOT � ZFBST JOUP UIF JOWFTUNFOU MJGFDZDMF� SFQPSUFE
WBMVF�BU�SJTL JT UIF ����� RVBOUJMF�

��

4IBSZO $IBOH
4FOJPS "OBMZTU �� 4JOHBQPSF
TIBSZO�DIBOH!FEIFD�FEV
��� ���� ����

$ISJTUZ 5SBO
4FOJPS "OBMZTU �� 4JOHBQPSF
DISJTUZ�USBO!FEIFD�FEV
��� ���� ����

�

��
4PVSDF� &%)&$JOGSB ����� 1BTU QFSGPSNBODF JT OP HVBSBOUFF PG GVUVSF SFTVMUT� 1MFBTF TFF EJTDMBJNFS GPS JNQPSUBOU MFHBM JOGPSNBUJPO�

�
�



4.3 Empirical application: building broad market benchmarks (2)
Broad market indices (equal and value weights) vs. listed equities (‘infra’) and IG bonds 
All indices in local currency returns 
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4.1 Unlisted Infra Index performance 

4. Risk-adjusted performance of unlisted infrastructure equity

3-year 5-year 10-year Historical

EDHECinfra Infra Broad Market: global, equal-weighted, fully hedged 

Return 12.91 % 13.04 % 13.98 % 13.58 %

Volatility 10.39 % 9.99 % 10.55 % 10.26 %

Sharpe ratio 1.101 1.148 1.108 1.021

EDHECinfra Infra Broad Market: global, value-weighted, fully hedged 

Return 10.03 % 10.36 % 11.84 % 11.89 %

Volatility 15.60 % 14.69 % 18.06 % 16.64 %

Sharpe ratio 0.547 0.595 0.524 0.525

Listed infra: Dow Jones Brookfield Global Infrastructure Index (DJBGILC) 

Return 3.57 % 8.70 % 6.76 % 9.58 %

Volatility 9.98 % 10.76 % 17.54 % 16.56 %

Sharpe ratio 0.19 0.66 0.24 0.42

IG corporate bonds: Bank Of America Merrill Lynch Global Broad Corporate Index (MLGCORL) 
Return 3.56 % 3.95 % 5.07 % 5.02 %

Volatility 2.73 % 2.92 % 5.55 % 4.81 %

Sharpe ratio 0.95 0.98 0.54 0.49



4.3 Empirical application: building broad market benchmarks (3)
Comparing portfolios of infra projects vs infra corporates (equal weights, local currency returns) 

Infrastructure projects have higher returns and lower volatility than infrastructure corporates
 42

4. Risk-adjusted performance of unlisted infrastructure equity

4.2 Infra projects versus infra corporates

3-year 5-year 10-year Historical

EDHECinfra Infra Project: global, equal-weighted, fully hedged 

Total Return 13.14 % 13.26 % 14.04 % 13.81 %

Volatility 9.88 % 10.70 % 10.50 % 10.47 %

Sharpe ratio 1.075 1.099 1.104 1.017

EDHECinfra Infra Corporates: global, equal-weighted, fully hedged 

Return 12.29 % 12.46 % 13.78 % 13.21 %

Volatility 12.61 % 11.45 % 13.26 % 16.52 %

Sharpe ratio 0.894 0.987 0.891 0.620

EDHECinfra Broad Market: global, equal-weighted, fully hedged 

Return 12.91 % 13.04 % 13.98 % 13.58 %

Volatility 10.39 % 9.99 % 10.55 % 10.26 %

Sharpe ratio 1.101 1.148 1.108 1.021

Comparison of metrics



4.3 Empirical application: building broad market benchmarks (4)

Implications of main findings so far 

• Unlisted infrastructure equity differs from listed infrastructure/
equities 

• Price movements and index vol suggest that it is not without risks 

• But risk levels are lower than listed equities and risk-reward trade-
offs more in line with IG bonds at the index level 

• Diversification matters but is hard to achieve (high idiosyncratic vol 
means that many assets are needed to achieve ‘enough’ diversification) 

• Infrastructure companies can be grouped into different risk profiles: 
these can make useful portfolio building blocks or individual strategies
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Launching soon: an index data & analytics platform 
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EDHECinfra Indices Documentation  
(updated versions available in November 2018)
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5. Conclusion
Infrastructure is a changing asset class. 

A better understanding and more data and transparency can transform 
the sector and what it has to offer to investors.  

Or not…
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